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Electromyography (EMG) using surface electrodes and mechanomyography (MMG) that are non-invasive methods were 
applied during oral processing of various food items. EMG has been widely used for the study of food texture, wheareas 
MMG has not been applied. A wide range of food samples such as thin liquid, thick liquid, soft gel, and two hard gels were 
used because their methods of oral processing are different. Electromyogram of both masseter and suprahyoid muscles and 
mechanomyogram of the right masseter muscle were recorded while normal subjects freely ate 6 g of food samples. Masseter 
muscle activity was shown, and the MMG signal was observed at the beginning and ending of the masseter EMG burst for 
each chew. Both EMG and MMG could analyze mastication kinematics such as the number of chews, masticatory time, and 
chewing cycle. The EMG signal amplitude increased for harder food items that required a greater chewing force, but the 
MMG signal amplitude did not relate to the food texture. These results suggest that both methods are useful for studying 
mastication kinematics, but EMG is more suitable for the study of food texture.
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Fig. 1　Setting of EMG electrodes and an MMG sensor
















































Water 0.166 a 0.998 e 14.1 c nf nf
Sol 0.334 a 0.907 d 42.1 c nf nf
Jelly 1.46 a 0.341 a 25.0 c 1.46 a 0.158 a
Cheese 332 b 0.606 c 78100 a 258 b 29.6 b
Agar Gel 593 c 0.393 b 47400 b 593 c 54.4 c
Mean values of more than 3 replicates.
nf, not fractured.
‘Cohessiveness’ of liquid samples written in italics relates to fluidity and does not mean cohesive property.
Mean values followed by a different alphabetical letter were significantly different as determined by Tukey’s 
multiple comparison test.
Fig. 2　Texture profile curves of five food samples
（a）Sample in a cup（φ40 mm×15 mm）is compressed using a cylindrical probe（φ20 mm）.























































































Fig. 3　MMG and EMG signals during clenching and jaw opening
From top to bottom, mechanomyogram of the right masseter muscle, electromyogram of right and left masseter muscles, and 








































































Fig. 4　MMG and EMG signals for（a）water,（b）sol, and（c）soft jelly samples
Channels and subject are the same as Fig. 3.

























































































(a) (b) (c) 
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Fig. 5　MMG and EMG signals for agar gel
The right side is a part for recording enlarged time scale. Channels and subject are the same as Fig. 3.













































































Fig. 6　MMG and EMG signals for cheese
Channels and subject are the same as Fig. 3.













































































































































Water 1.1 a nd  0.513 ab 0.796 b 0.029 a 0.927 b 0.053 a
Sol 1.7 a 1.370 b  0.462 a 0.550 ab 0.035 a 0.827 b 0.070 a
Jelly 3.7 a 0.908 a  0.441 a 0.517 ab 0.057 a 0.632 ab 0.096 a
Cheese 30.1 b 0.714 a  1.030 bc 0.324 a 0.808 b 0.399 a 0.876 b
Agar Gel 29.6 b 0.702 a  1.340 c 0.309 a 0.935 b 0.422 a 0.748 b
Mean values of 9 subjects × 2 replicates.
nd, not determined.
Significantly different parameters among 5 samples determined by one-way analysis of variance are listed.
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